minant subdomain may be considered. We suggest, however a one-factor model covering all the items as a relevant basis to assess fear of complications among people with Type 1 diabetes.
Introduction
Patients' own experience of living with a chronic condition and its treatment is a major indicator of quality of care [1] . Recently, a multinational study showed that it is important to capture an individual's barriers for achieving optimal diabetes self-care in order to attain a good glucose level and enhance quality of life (QoL) [2] . Maintaining a good glucose control level is a major task among persons with diabetes [3] and is a balancing act [4] in relation to the individual's QoL [5] . Failure to maintain a good glucose control level puts the person at risk of developing future diabetes-related microvascular complications (e.g., neuropathy, retinopathy and nephropathy) and macrovascular complications (e.g., cardiovascular disease and stroke) [6] [7] . On the other hand, an overly strict blood glucose control level may increase the risk for hypoglycaemic events and immediate unpleasant symptoms [8] [9] . The constant threat of hyperglycaemia and hypoglycaemia is complex, where the person with diabetes can be trapped between fear of diabetes complications and fear of hypoglycaemia [10] . It is well known that fear of hypoglycaemia may have significant clinical implications for diabetes self-care. Previous research on fear of hypoglycaemia has reported about its measurement, predictors, correlates and impact as well as treatment [9] . It is also well known that diabetes-related complications have the greatest perceived burden on QoL among persons with diabetes [5] [11] [12] . Diabetes-related complications have been shown to be a predictor of anxiety and are associated with depression [13] - [16] . A review of the literature describing various problem areas in diabetes shows that a major concern among many persons with diabetes is future complications of diabetes [2] [17]- [21] . Furthermore, studies on emotional aspects of late complications of diabetes are scarce. Both national and international guidelines stress the importance of addressing psychological aspects in diabetes care [22] - [24] . This facilitates the provision of good support and individualized care and thus enables patients to manage their diabetes optimally. Fear of complication has been shown to be a major problem area among persons with diabetes. Accordingly, to provide optimal support and care it is essential to use a well-validated scale that measures this type of fear. This study aimed to evaluate the psychometric properties of the Swedish version of the Fear of Complications Questionnaire (FCQ).
Methods

Design and Sample
This study was a cross-sectional survey with a quantitative approach. The study sample consisted of patients with Type 1 diabetes with diabetes duration of 1 year or more. The patients from two university hospitals in Stockholm, Sweden were aged 18 years or older. Written study information was sent to 764 patients with Type 1 diabetes together with the questionnaire and information about voluntary participation. A pre-paid return envelope was also included. Two weeks after the initial mailing, a remainder letter was mailed to those patients who had not returned the questionnaires. Data on age, sex, HbA 1c and diabetes duration were collected from the patients' medical records. This study was part of a cross-sectional survey conducted to investigate fear of hypoglycaemia [17] .
Measures
Fear of Complications Questionnaire
The FCQ is a 15 item self-assessment questionnaire designed to measure fear of complications in Type 1 diabetes. The 15 items are rated on a four-point scale (0 -3), where 0 denotes low fear of complications and 3 refers to high fear. Cronbach's alpha was 0.94 for the total scale [5] .
Hospital Anxiety and Depression Scale
The original Hospital Anxiety and Depression Scale (HADS), which measures anxiety and depression was developed by Zigmond and Snaith [25] . The HADS consists of 14 items of which 7 relate to anxiety and 7 to depression. Responses are rated on a four-point Likert scale score (0 -3), where 0 represents the lowest level of anxiety and depression and 3 the highest level. The Swedish version of HADS has been used in this study. Cronbach's alpha was 0.90 for the total HADS scale [26] 
Fear of Hypoglycaemia Survey
The original Fear of Hypoglycaemia Survey (HFS) was designed to measure fear of hypoglycaemia in adults with Type 1 diabetes [27] [28] . The HFS comprises 23 items rated on a five-point Likert scale resulting in a total sum score ranging from 0 to 92 with higher scores indicating a greater fear of hypoglycaemia. The HFS has been translated into Swedish and psychometrically evaluated for Swedish conditions in people with Type 1 diabetes. Cronbach's alpha for the entire scale was 0.85 [29] .
Translation Process
The original FCQ was translated into Swedish using the forward-backward translation method. We closely followed the steps for test adaption according to Streiner et al. [30] . The procedure involves four steps: forward translation, expert panel discussions, backward translation and a panel discussion with a review and consensus on the final version.
A certified translator performed the initial forward translation by translating the original FCQ from English into Swedish. The expert panel consisting of four researchers: two psychologists, one medical doctor and one nurse, the doctor and nurse were specialised in diabetes. The expert panel discussed the forward translation by identifying inadequate expressions or concepts. The questionnaire was back-translated and the expert panel examined the translation for quality control to ensure that the original meaning had not been lost in translation. Finally a few changes were made after the expert panel discussions.
Statistical Analyses
Statistical analyses were performed using R 2.14. (R Statistical Computing, Vienna, Austria) and SPSS version 20 for Windows (IBM, SPSS, NY, USA). The exploratory factor analyses were conducted using the factorial function in the base package; the confirmatory factor analyses were performed using the sem function in the sem package (Structural Equation Models, R package version 2.1-1).The factor analyses on the FCQ were carried out in two steps. In the first step an exploratory factor analysis (EFA) was performed on the results from a randomly selected sample of half of the patients (n = 234). In the EFA the models were fitted by a maximum likelihood method and the resulting factors were rotated using varimax rotation procedure. Based on the results from the EFA, a confirmatory factor analysis (CFA) was fitted for the results obtained from the other half of the patients (n = 233). The chi-square test was applied to assess the overall goodness-of-fit of the CFA. Furthermore, the comparative fit index (CFI), the standardized root mean squared residual (SRMR) and the root mean square error of approximation (RMSEA) were estimated. The criterion values for the CFI values range from 0 -1, with a minimum of goodness-of-fit value of 0.90 (acceptable) and >0.95 (excellent). A Model with a good fit a RMSEA index between 0.00 and 0.05 [31] . For SRMR, a criterion value close to 0.08 or below is recommended [32] . The input correlation matrix for the confirmatory factor analyses was based on Pearson's correlation coefficients. Pairwise deletion was used to deal with missing values. Using Pearson correlations, we assessed convergent validity to determine the relationship between the FCQ total scale with the Swe-HFS and HADS. The hypothesis was that people who rate a high degree of anxiety and depression are also likely to rate a high degree of fear of complications. Moreover, people who rate a high degree of fear of hypoglycaemia are expected to rate a high degree of fear of complications. Internal consistency was measured by Cronbach's alpha coefficient; a value of 0.70 is generally considered acceptable [33] .
Ethical Considerations
Ethical approval was obtained for the study from the Regional Ethics Committee, Karolinska.
Institutet, Stockholm, Sweden. The participants were promised anonymity and confidentiality. All participants gave their written informed consent.
Results
The sample comprised 469 adults with Type 1 diabetes (49% males) who had a mean age of 47 years (SD 14.0). Mean duration of diabetes was 31.0 years (SD 14.2) and mean HbA1c was 6.9% (SD 1.0). The response rate was 63.5%.
Exploratory Factor Analysis
Exploratory factor analysis (EFA) and the scree plot supported a two-factor solution with an eigenvalue greater than 1 (Figure 1) . Factor loadings using principal component extraction with varimax rotation are presented in Table 1 . The analysis showed that in total these two factors accounted for 0.62% of the variance in the 15-item scale. The first factor included items of general fear of complications and fear of complications for heart, blood circulation, feet, eyes and head (stroke). The other factor was restricted to kidney complications. Factor loadings for the one-factor solution (0.682 -0.819) as suggested by Taylor et al. [5] accounted for 0.56% of the variance in the 15-item scale.
Confirmatory Factor Analysis
Confirmatory factor analysis for the FCQ showed no clear support or a two-factor solution (SRMR 0.25), but did indicate a one-factor solution (SRMR 0.08) ( Table 2 ).
Convergent Validity
To examine convergent validity the FCQ was compared with other validated scales. Pearson's correlations showed that the FCQ was significantly positively correlated with the Swe-FHS (fear of hypoglycaemia) and the HADS and Anxiety and Depression sub-scales (p < 0.001) ( Table 3) .
Internal Consistency
Cronbach's alpha coefficients for the FCQ 15-item scale (n = 467) was 0.956 (95% CI0.943:0.967).
Discussion
The results of the EFA suggest a two-factor model as optimal for the FCQ, with the first factor measuring gen- eral fear of complications and the second measuring fear of kidney complications. However, the follow-up CFA did not find a clear support for a two-factor model. Instead, a one-factor model had a better fit, a finding consistent with that of the original study evaluating FCQ [5] .
Reasons for the discrepancy between the EFA and CFA may stem from how the EFA was interpreted. EFA is a statistical method in which several alternatives are available to determine the number of factors. Our use of an eigenvalue ≥1 as a criterion for factor extraction may be questioned as this is considered by many to be the least accurate method of selecting factors [34] because it often leads to too many factors being selected. To examine the screen plot, for the natural bend is perhaps a better criterion. However, this result can also be questioned in that the second factor is very close to the line. A better way to determine the number of factors would probably have been to use parallel analysis. With this in mind, we propose like the original authors [5] , a one-factor model covering all items as a relevant basis for assessing fear of complications among persons with Type 1 diabetes. It offers a useful tool to approach and discuss these issues among patients.
The reliability findings of this study are consistent with the original evaluation of the FCQ [5] . Statistical analyses gave support for the internal consistency of the instrument.
A significant correlation was found between fear of complications and anxiety and depression as measured with the HADS [27] . Fear of complications was also significant correlated to fear of hypoglycaemia [29] in the domains of worry, avoidance and aloneness.
The moderately significant correlations between fear of complications and fear of hypoglycaemia and more symptoms of depression and anxiety are concept-related as expected, which provides evidence of convergent validity. Finding reveals a need for research that focuses on understanding the mechanisms of fear itself in people with diabetes. We also speculate upon the need for items that reflect the personal meaning of fear of complications, i.e. consequences in behaviour that appear because of the fear, such as constantly maintaining a very low blood sugar level excessive use of self-monitoring of blood glucose or patient refusal to self-monitor blood glucose.
The FCQ can determine general fear among persons with diabetes; fear can manifest itself in various forms, which in turn can affect how people with diabetes perform their self-care. It is therefore important in clinical practice to screen for fear of complications to determine the patients' general fear related to their disease. Taking this into consideration, it seems meaningful to speculate upon the need for further research in this area. For instance, a qualitative approach would contribute to a deeper understanding of the phenomenon as well as to contribute to clinicians' improved understanding of the problem.
Further work is necessary to ensure the questionnaire's applicability to people with Type 2 diabetes and its treatment regimen. Our overall, results suggest that the Swedish version of the FCQ has satisfactory psychometric properties for mapping general fear of complications in people with Type 1 diabetes.
Conclusion
The clinical relevance of the identified two-factor model with a structure of one dominant subdomain may be considered. We suggest, however a one-factor model covering all the items as a relevant basis to assess fear of complications among people with Type 1 diabetes.
